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2Executive Summary
The Schultz Fire of 2010 burned just over 15,000 forested acres and caused the evacuation of hundreds of homes. Heavy 
floods followed the fire, resulting in extensive damage to property downstream from the charred hillsides. Nearly three 
years later, seasonal flooding is still a concern and residents continue to live under the threat of swift floodwaters that may 
carve unanticipated pathways through their sloping neighborhoods. 
Official reports form city, county, state, and federal governments have listed response and mitigation costs of the fire and 
flood at nearly $60 million. This study adds to those costs, exploring the impacts on private property owners, as well as 
societal costs that are often overlooked when quantifying the full impact of disasters. 
Through analysis of Coconino County Assessor’s records, a survey of residents in the fire/flood impact area, and the 
perceived value of both endangered species habitat and human life, this study conservatively estimates the total impact of 











The total impact is considered conservative because it excludes measures such as volunteer work by nonprofits; destruction 
of recreation areas, timber, and archaeological sites; physical and mental health costs; the degraded viewshed (beyond 
effects on property values); and the long-term impacts to the region’s amenity-based economy.
In	addition	to	the	cost	accounting,	this	study	examines	some	non-financial	impacts	as	reported	by	the	survey	responses.	
The mental, physical, and financial tolls taken on residents of the flood area are immeasurable. 
This	study	was	performed	by	the	Alliance	Bank	Business	Outreach	Center	at	Northern	Arizona	University’s	W.A.	Franke	
College	of	Business	upon	the	request	of	the	Ecological	Restoration	Institute.	Invaluable	support	was	provided	by	many	in	
northern Arizona, including Coconino County staff and the many area residents who offered their personal stories.
Schultz Fire Full Cost Accounting
The true financial impact of wildfire is elusive. The government dollars spent containing fires are easily accountable, as are 
mitigation costs when efforts are the work of auditable agencies and utility companies. Similarly, personal damages that 
result in insurance claims are quantifiable, although often difficult to obtain due to their private nature. These commonly 
identified losses and expenditures are often reported after particularly devastating fires, but they do not tell the entire story. 
Extending beyond economics—psychological implications are particularly disturbing—the full financial damages of fire 
dwarf the numbers that appear in the wake of catastrophic burns. 
A	full	cost	accounting	of	wildfire’s	impact	is	an	essential	tool	for	the	purposes	of	policy	decisions.	In	addition	to	more	fully	
describing the destruction in terms of dollars, this information could ideally inform cost-benefit analyses of preventative 
actions.	The	Ecological	Restoration	Institute	(ERI)	at	Northern	Arizona	University	(NAU)	solicited	the	Alliance	Bank	
Business	Outreach	Center	(ABBOC)	at	NAU’s	W.A.	Franke	College	of	Business	for	this	study,	which	seeks	to	quantify	
the full financial impact of 2010’s Schultz Fire. The Schultz Fire burned 15,000 acres north and west of the City of 
Flagstaff and adjacent communities. Although no private residences were destroyed during the three-week event, more 
3than 700 properties were evacuated during the initial, wind-blown spread of the fire. After the charring of steep slopes 
on	the	eastern	San	Francisco	Peaks,	several	neighborhoods	were	subject	to	severe	floods	which	have	repeated	every	
summer since the event. 
Two units of the ABBOC, the Arizona Hospitality Research and Resource Center (AHRRC) and the Arizona Rural 
Policy	Institute	(RPI),	provided	the	bulk	of	the	research.	A	survey	was	created	and	disseminated	by	the	AHRRC	to	
residents of the areas affected by evacuation and flooding, under the guidance of Coconino County Supervisors Mandy 
Metzger	and	Liz	Archuleta.	The	survey	response	rate	of	24%	provided	a	confidence	rate	of	95%	and	a	margin	of	error	of	
+/-	5%.	These	responses	were	analyzed	and	the	answers	extrapolated	to	the	entire	population,	resulting	in	a	picture	of	
the personal losses experienced by the residents of the evacuation and flood areas. Researchers worked closely with the 
Coconino County Assessor’s Office to draw an estimate of loss of personal wealth resulting from property devaluation 
caused by both flood damage and diminished aesthetic value stemming from the blackening of the mountainside.  
Other quantifiable financial impacts are traced to the loss of endangered species habitat, one death resulting from  
the fire’s impact, and the costs of social services. All of these numbers are added to the reported costs of fire/flood 
response and mitigation as reported by the city, county, state, and federal governments, as well as utilities and several 
non-profit organizations. 
This study is intended to provide a comprehensive yet conservative estimate of the overall financial impact of the Schultz 
Fire. Although these methods may be reproduced for other fires, the results are specific to a fire footprint adjacent to  
a metropolitan area with resultant heavy flooding. 
Financial Consequences of Wildfire




Federal Highway Administration ($6.2 million), Federal Emergency Management Agency ($5.7 million), City of 
Flagstaff	($5.5	million),	Arizona	Department	of	Transportation	($3	million),	and	Arizona	Division	of	Emergency	
Management ($1.1 million).
Efforts to determine the full costs of wildfire are not new; many such studies have been published in recent years. Each 
fire has different impacts, as each takes place in a unique time and space. Various cost drivers are more or less identifiable 
depending on the details of the fire, so no two studies are alike. The following list shows six catastrophic fires that 






	 •	 Old,	Grand	Prix,	Padua,	California	2003:	5%1 
According	to	the	findings	of	this	study,	the	suppression	costs	of	the	Schultz	Fire	were	approximately	6–7%	of	the	total	
computed cost. Each of these fires had unique characteristics. Although the Shultz Fire burned out of control adjacent to 
a major city, private property was successfully saved through the quick action of fire crews. The major cost drivers were 

















City of Flagstaff $32,909 $750,548 $4,668,264  $5,451,721 
Coconino County  $5,200,000 $4,483,116 $5,138,000 $14,821,116 
Coconino County Resource 
Advisory Council
  $157,000  $157,000 
Arizona Division of 
Emergency	Management	
(ADEM)
 $789,000 $346,149  $1,135,149 
Arizona Department  
of Transportation (ADOT)
  $3,038,074  $3,038,074 
Summit Fire Department $28,000 $51,100 $23,000 $45,000 $147,100 
Unisource Energy Services  $182,600   $182,600 
Arizona Public Service  $115,000   $115,000 




 $3,943,000 $100,000 $1,679,000 $5,722,000 




  $550,000 $7,100,000 $7,650,000 
Federal	Highway	
Administration	(FHWA)
 $1,200,000  $5,000,000 $6,200,000 
Total $9,460,909 $16,470,682 $13,980,803 $19,192,000 $59,104,394
Source: Paul Summerfelt, City of Flagstaff
Full Accounting
The costs considered below supplement the previously reported government and utility funds to provide a more complete 
picture of the costs of the Schultz Fire. These included diminished property values, fire evacuation costs, flood insurance 
premiums, home content replacement costs, armoring against future flooding, unpaid labor, property cleanup, structural 
damage, loss of life, and loss of habitat.
Diminished Property Values
One of the largest financial impacts of the fire was the loss of personal wealth through reduced property values. 
Estimating this effect in dollars required the following steps:
1.	Define	the	impacted	area	to	include	all	parcels	experiencing	a	reduction	in	value	that	can	be	reasonably	traced	 
to results of the fire, including:
•	 Flood and erosion damage
•	 Compromised access due to erosion, flooding, and debris
•	 Degraded	viewshed
•	 Perceived	risk	to	property	in	the	wildland-urban	interface	(WUI)
•	 Elevated market uncertainty due to proximity to flood-damaged properties
52. Calculate property values before the fire and after the full effects of the flood were realized. This includes:
•	 Identifying	a	valid	sample	of	properties	within	the	previously	defined	impact	area	that	have	the	same	dimensions 
  during pre- and post-fire periods2
•	 Determining	the	drop	in	full	cash	value	(FCV)	among	these	properties
•	 Adjusting for the drop in property values occurring during this period in the overall real estate market
3. Apply the average drop in value attributable to the fire to the aggregate value of the population of affected parcels 
	 in	2009.	
The result of this analysis indicates that the fire directly and indirectly contributed to a loss of approximately $60 million 
in the personal wealth of local property owners. 
Affected Properties
The affected area, as defined for this study, includes the following neighborhoods: 


















	 •	 Pine	Mountain3 




summer of 2010 in order to reflect the immediate damage done to property and rights-of-way. This analysis used 2011 
for post-fire values, assuming that an accelerated decrease in value would take more time to become apparent. 




number across these years, and this sample, representing approximately one-third of the total population, was used to 
estimate the change in property values experienced in the affected area.   
Based on value data provided by the Coconino County Assessor’s Office, the full cash value (FCV) of these properties 
was	20%	less	in	2011	than	in	2009.	The	average	value	of	a	parcel	in	2009	was	$312,274;	in	2011	it	was	$249,6454. The 
sample area lost an estimated $67 million in value during that time. Table 2 indicates the changes in value demonstrated 
by the selected sample.
Table 2: The Change in Full Cash Value of Parcels in Affected Neighborhoods between 2009 and 2011
 Full Cash Value 2009 Full Cash Value 2011
Change in Value, 
2009–2011
Change in Value  
as a %, 2009–2011
Average $312,274 $249,645 -$62,629 -20%
Median $283,460 $221,790 -$61,670 -22%
Aggregate $335,069,540 $267,868,865 -$67,200,675 -20%
Correcting for Overall Market Decline
The	value	of	properties	throughout	the	region	was	declining	during	the	period	between	2009	and	2011	due	to	a	
declining housing market. Therefore, the value was adjusted for the overall decrease when quantifying the effects of the 
fire.	Decreases	in	both	the	City	of	Flagstaff	and	Coconino	County	were	calculated,	indicating	an	overall	fall	of	12%	in	
the	city	and	13.4%	in	the	county.	Table	3	shows	the	aggregate	FCV	in	each	of	these	geographies	in	both	years.
Table 3: The Change in Full Cash Value of Parcels in the City of Flagstaff and Coconino County  
  between 2009 and 2011
Total FCV 2009 2011 Change in FCV  2009–2011
City of Flagstaff $7,697,683,416 $6,773,784,531 -12.0%
Coconino County $17,790,931,957 $15,413,415,042 -13.4%
Source: Coconino County Assessor Web Site
The	market	adjustment	used	in	this	analysis	was	based	on	the	county	decline	of	13.4%.	Although	the	affected	area	is	
located adjacent to Flagstaff city limits and experiences many of the real estate trends of the city, the county number was 
chosen because it would yield a more conservative estimate. 
Were	the	sample	affected	area	to	have	declined	in	value	at	the	same	pace	as	the	overall	county,	the	loss	would	have	been	
an average of $41,731 per parcel and $44,777,502 over the entire area. Table 4 below compares that estimated reduction 
in FCV to the actual area reduction as calculated in Table 2. The result is a reduction in value attributable to the fire of 
6.7%	of	2009	FCV.	In	terms	of	dollars,	this	incremental	loss	was	$20,898	per	parcel	on	average,	and	$22,423,173	across	
the entire sample. 
4  This sample includes both developed and vacant parcels.
7Table 4: Calculation of Value Loss Attributable to the Schultz Fire
 
Full Cash Value 
2009
Estimated 2011 






Variance as %  
of 2009 FCV
Average $312,274  $270,542 $249,645 $20,898 6.7%
Median $283,460  $245,579 $221,790 $23,789 8.4%
Aggregate $335,069,540  $290,292,038 $267,868,865 $22,423,173 6.7%
Expansion to Population







shown in Table 5.
Table 5: Calculation of Value Reduction across all Affected Neighborhoods
 2011 FCV
Value Reduction 
Attributable to Fire 




The survey conducted by ABBOC was distributed to residents in the Schultz Fire and Flood area in order to gain an 
understanding of the impacts of the fire and flood, primarily the out-of-pocket costs incurred by private landowners. 
While	the	costs	to	federal,	state	and	local	governments	(Coconino	County	in	particular)	had	been	calculated,	the	
personal costs borne by the residents of the impacted area had not yet been estimated. This survey was a rare attempt to 
quantify the costs to residents of this natural disaster.  
The	questionnaire	consisted	of	five	sections:	1)	Description	of	residence;	2)	Costs	due	to	the	Schultz	Fire;	3)	Property	
damages due to the Schultz Flooding; 4) Schultz Flood consequences and cost estimates; and, 5) Schultz Fire and 
Flood-related	Health	Issues.	
 
The official mailing list of addresses of all residents in the Schultz Flood area was obtained from Coconino County. An 
initial postcard announcing the survey was sent to all area addresses on November 7, 2012. The postcard was followed 
by a mail-out of the survey packet on November 13, 2012. The survey packet consisted of a letter of introduction from 
Coconino	County	Supervisors	Liz	Archuleta	and	Mandy	Metzger	(Appendix	A);	the	four-page	survey	form	(Appendix	
B);	and	a	postage-paid	return	envelope.	It	was	requested	that	the	survey	be	returned	by	November	30	(although	an	









these properties had been owned an average of 13 years, and two-thirds of them included barns or other outbuildings in 
addition to the residence. 
Fire-related Costs
Upon	the	initial	flare-up	of	the	fire,	authorities	evacuated	more	than	700	downwind	properties5. This evacuation  
caused residents to incur costs for emergency lodging, meals, and transportation. Additionally, many of the residents in 
the area keep livestock, and the costs of evacuating these animals, as well as temporarily boarding more common pets, 
were significant. 
The survey asked residents to report costs incurred while they were evacuated from their homes. These expenses were 
categorized as Lodging, Food, Animal-related, Transportation, and Other. Survey participants were also asked to report 
wages that they were unable to earn as a result of evacuation, but the numbers reported were quite small and therefore 
considered insignificant. These lost wages will be discussed in a later section. The answers to this question are listed  
in Table 6.
Table 6: Fire-related Costs
 Average
Respondents with  
Expenses
% of Respondents
Lodging  $125 79 25%
Food  $94 111 35%
Animal related  $54 60 19%
Transport  $67 80 25%
Other  $2,004 56 18%
Total  $356 149 47%
The responses reporting fire-related evacuation costs were extrapolated to the entire population. The resulting estimates 
indicate average total costs of $223,572 due to the fire itself. This calculation is illustrated in Table 7. This table uses only 
the calculated Total column, to create a more reliable and conservative figure. 
Table 7: Applying Fire-Related Costs to Total Population
Population
 Estimated Portion 
with Expenses 
Estimated Number of 
Properties Affected
Average Cost Total Estimated Cost
1,339 47% 627 $356 $223,572
According to survey responses, evacuees spent an average of three nights away before being allowed to return home. 
As the fire was contained before burning its way into any residential areas, no significant financial damages to private 
property were caused in this phase of the disaster. 
Flood-related Costs
Flooding	below	the	burn	area	began	with	the	first	significant	rainfalls	shortly	after	the	fire	had	been	contained.	Property	
owners who had not experienced flooding before now found their homes and yards inundated with each heavy rain. 
5  Up	In	Smoke:	Schultz	fire	chars	5,000	acres;	750	homes	evacuated.” Arizona Daily Sun. June 21, 2010. www.azdailysun.com. Retrieved February 12, 2013.
9Flood Insurance
The	vast	majority	of	survey	respondents	(96%)	said	their	properties	had	never	been	damaged	by	flooding	or	runoff	





insurance and the estimated aggregate cost of the premiums is nearly $200,000 annually.  












1,339 50% 83% 555 $357 $198,034
This figure is an annual cost, likely to be repeated. But as flood mitigation efforts reduce the risk of future flooding, the 
number of homeowners purchasing flood insurance is likely to decrease. Consequently, premiums in future years will be 
ignored for the purposes of this study. 
Cleanup
One of the most common sources of expense and effort was the cleanup of property. Homes were inundated with water 
as	well	as	mud	and	ash.	Many	yards	were	completely	covered	in	polluted	soils.	Problems	with	noxious	weeds	emerged	
after the flooding and desirable grasses and other plants in many cases were choked out by the mud.
The survey included the following question:
Estimate specific costs associated with cleanup of your home and property in the following categories.
Table	9	lists	the	results	of	the	cleanup	question,	including	calculated	average	and	median	costs,	and	a	total	of	all	
responses. This question also included an option for respondents to report on time spent cleaning—these labor hours 
will be addressed in a later section.
Almost	half	of	respondents	incurred	some	form	of	cleanup	cost,	with	an	average	of	$2,779.	The	largest	itemized	cost	was	
in the Paid Services category, although fewer households incurred this cost.  
Table 9: Cleanup Costs
 Average With Expense % of Respondents
Cleaning	Supplies	–	Equipment	Purchased $630 104 33%
Cleaning	Supplies	–	Equipment	Rented $704 64 20%
Paid Services $2,154 77 24%
All Other Cleanup Costs $1,619 90 29%
Total  $2,779 156 49%
Expanding	these	results	to	the	population	yields	a	total	cleanup	cost	of	$1.8	million.	This	number	was	calculated,	 
as Table 10 shows, by applying the ratio and average costs to the entire area, suggesting that 657 properties spent money 
on cleanup. 
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Table 10: Cleanup Costs Applied to Population
Population
 Estimated Portion 
with Expense 
Estimated Number of 
Properties Affected
Average Cost Total Estimated Cost
1,339 49% 657  $2,779  $1,825,127 
Home Contents
As many homes and other buildings were filled with water and mud during the flood, the next question concerned 
damage to non-structural property:
Estimate costs to your home contents/owned possessions in the following categories.
The	answers	to	this	question	can	be	seen	in	Table	11.	The	average	total	cost	was	$1,628,	based	on	80	responses.	 
Specific categories included Vehicles, Furniture, Home Electronics, and Tools/Generators. The highest average costs were 
reported in the Other categories; therefore they cannot be elaborated. 
Table 11: Damage to Home Contents
 Average Respondents with Expense % of Respondents
Vehicles	(includes	RVs,	ATVs	etc.)	 $731 42 13%
Furniture $194 26 8%
Home	Electronics $63 31 10%
Tools, Generators $487 32 10%
Other Expense #1 $862 26 8%
Other Expense #2 ($) $747 14 4%
Other Expense #3 $1,383 9 3%
Total $1,628 80 25%
Table	12	expands	the	total	figure	from	Table	10	to	the	population,	resulting	in	a	total	estimated	impact	of	$548,235.
Table 12: Damage to Home Contents Applied to Population
Population
 Estimated Portion 
with Expense 





1,339 25% 337  $1,628  $548,235 
Structural Damage
The costliest damages were those done to the structures themselves. The next question attempted to quantify these  
costs, collecting them in both dollars and labor:
The following section focuses on structural damage to your home, other buildings, and enhancements on your property. 
Please estimate damage costs and unpaid time in each category. 
Again,	the	labor	aspect	will	be	addressed	below.	Damaged	property	included	home	interiors,	electrical,	plumbing,	
porches, foundations, garages, mechanical systems, and landscaping, among many. The most common and highest cost 
damages were to outside features, such as culverts and driveways. Table 13 shows the itemized results of the responses,  
and the calculated average of $4,701. Half reported paying these costs.
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Table 13: Structural Damage
Structural Damage Average With Expense % of Respondents
Interior doors and walls (including painting) $722 37 11.7%
Interior	floors,	carpets,	ceilings	 $771 36 11.4%
Built-in cabinets, shelves and appliances $265 25 7.9%
Electrical  $37 20 6.3%
Plumbing (except septic system) $205 19 6.0%
Septic system and wastewater  $72 23 7.3%
Footings and foundation $130 20 6.3%
Porches and decks $589 28 8.9%
Garages and workshops $1,056 35 11.1%
Porches	and	decks	–	Barns	and	sheds $1,528 40 12.7%
Hot	tubs/spa $72 25 7.9%
Mechanical	Systems	(heat,	AC,	built	in	pumps) $343 29 9.2%
Exterior	walls,	windows,	doors,	roofing,	painting	 $311 30 9.5%
Outside	features	–	Landscaping	(culverts,	driveways,	etc.) $5,212 99 31.3%
Structural	Damage	–	Total	Cost $4,701 158 53%
Applying the average to the population indicates a total cost of more than $3 million (see Table 14).
Table 14: Structural Damage Applied to Population
Population
 Estimated Portion 
with Expense 
Estimated Number of 
Properties Affected
Average Cost Total Estimated Cost
        1,339 53% 707  $4,379 $3,097,978 
Flood Control
Flagstaff experiences a characteristic summer monsoon as well as runoff during times of quickly melting snow. Residents 
of the flood zone therefore can expect flooding to occur at certain times every year. To mitigate the damage of the floods, 
they have armored their homes with an array of materials, including sandbags, concrete barriers, and earthen berms. 
Much of the work and cost associated with this armoring was incurred by aid organizations, the county, and volunteers. 
The more drastic measures—requiring earth moving equipment and strong barriers—involved significant expenses. 
Table 15 shows the results of the survey’s armoring questions.  
Well	over	half	of	respondents	(65%)	have	armored	their	properties	to	some	extent,	but	only	31%	of	these	attached	a	cost.	
The average cost of those who paid for this enhanced flood protection was more than $3,000. Expanding these results to 
the	population	yields	a	total	armoring	cost	of	$823,100.




Estimated Number of 
Properties Affected
Average Cost Total Estimated Cost
1,339 20% 266  $3,089  $823,100
Labor
Commonly overlooked in disasters like the Schultz Fire is the opportunity cost of time spent on repairing damage 
and replacing items destroyed by flooding. Each hour spent on these activities can be quantified in financial terms by 
considering it “volunteer” work. This is commonly referred to in economic terminology as “opportunity cost.” Many 
thousands	of	hours	of	labor	were	logged	by	homeowners,	friends,	family	members,	volunteers,	and	others.	In	terms	of	
economic impact, these hours reduce productivity in other areas and thus have a measurable financial impact. 
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More hours were spent repairing structural damages to homes and other buildings. The average of 132 hours per 
respondent	was	calculated	based	on	39%	of	respondents.	Expanding	this	figure	to	the	total	suggests	that	535	properties	
required unpaid working hours for a total of more than 70,000 hours. Added to the previous total (damage to contents/
possession), this indicates there is a need to account for nearly 77,000 hours of unpaid labor. 
Figure 2: Volunteers clean up flooded property
Photo courtesy of the United Way of Arizona
A dollar amount can be applied to the value of volunteer work. This was done using the value of volunteer time as 
described	by	Independent	Sector,	a	leadership	network	for	nonprofit	organizations6. This organization estimates that, 
in	2010,	the	value	of	an	hour	of	volunteer	work	in	Arizona	was	approximately	$19.71.	After	applying	that	value	to	these	
hours, the total value of unpaid labor was $1.5 million. These calculations are shown in Table 16.
6  http://independentsector.org/volunteer_time
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Table 16: Value of Unpaid Labor Applied to Population
Estimated Dollar Value of Unpaid Hours Spent for Repair/Rehabilitation/Replacement




Value of One 
Hour





23 269 6,279 $19.71 $123,759
Structural damage 
to home, other 
buildings, and 
enhancements
132 535 70,642 $19.71 $1,392,344
Total — — 76,920 $19.71 $1,516,103
Social Service Agencies 
As is often the case in disasters, community members showed up eager to help their neighbors. The number of people 
offering aid and the effort they expended cannot be expressed in numbers, but volunteerism is an essential part of the 
story of the fire’s impact. 
To	examine	a	portion	of	the	volunteer	effort,	ABBOC	staff	contacted	the	United	Way	of	Northern	Arizona,	which	helped	
coordinate	hundreds	of	volunteers,	primarily	during	the	initial	flooding.	Although	the	United	Way	handled	only	a	portion	
of the active volunteers, it was likely the largest of the active agencies doing so.
From	July	through	September	of	2010,	approximately	1,050	United	Way	volunteers	filled,	delivered,	and	placed	sandbags	
and wattles throughout the flood-prone areas of the affected neighborhoods. They also assisted with mud and debris 
removal	and	outdoor	property	repair.	The	United	Way	recorded	2,235	volunteer	hours	during	this	time,	a	number	that	
would indicate foregone wages of nearly $45,000 if using the value structure cited earlier in this study. 
The	United	Way	also	used	assistance	funding	to	provide	home	repairs	to	25	families.	These	repairs	included	flooring,	
drywall, painting, earthwork, labor, building supplies, emergency shelter, and miscellaneous supplies. Additionally, the 
organization coordinated specially-skilled volunteers who offered professional services to those in need.  
Figure 3: Volunteers coordinated by the United Way of Northern Arizona lay sand bags in an anticipated  
    flood path
Photo courtesy of the United Way of Arizona 
14
The impact of these volunteers was noted by many residents in the survey’s final, open-ended question:
Is there anything else you would like to tell us about how the Schultz Fire and Flooding affected you and your family?
Many of the responses praised the work of the volunteers. Table 17 lists several of the comments.

















to apply to the population. Among these costs were moving-related expenses for families forced to relocate; evacuation 
and moving costs for pets and livestock; household wages lost during the flooding; and costs associated with illnesses and 
injuries stemming from the flood and fire.
Table	18	shows	these	costs,	and	although	they	have	not	been	expanded	to	the	entire	population,	they	certainly	show	a	
meaningful impact on those who incurred them. 
Table 18: Other Flood-related Costs
Cost Average Number of Responses
Moving-related	costs	 $332 19





Fire and Flooding. Back injuries were the most common by far, but injuries also included chest pains, injuries to knees 
and	shoulders,	tendonitis,	stepping	on	nails/foot	punctures,	among	others.	Other	respondents	(13%)	reported	becoming	
ill or sickened as a result of the fire and subsequent flooding; most common were a host of respiratory issues (trouble 
breathing, allergies, asthma), as well as a number of conditions related to mental stress and psychological trauma. 
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The average post-insurance, out-of-pocket cost associated with treating these health-related injuries and illnesses  
was $1,735. 
The survey included a number of open-ended questions urging residents to share the health problems they experienced 
due to the flood and fire. The tables on the following pages list the answers to these questions. Although these issues 
will not be quantified in financial terms, they represent a cost that must be acknowledged if one is to fully understand 
the fire’s impact. 
Table	19	(see	page	16)	contains	the	answers	to	the	question: 
Did anyone in your household have a physical injury/accident due to the Schultz Fire and Flooding?
The answers range from back pain to broken bones. Most of these stem from the physical work of cleanup and armoring 
against future floods. Most answers give no indication how the injury happened, but the hard physical efforts residents 
expended in defense of their homes is obvious. 
Table 20 (see page 17) contains the answers to the question:
Did anyone in your household experience illness/sickness due to the Schultz Fire and Flooding?
Again,	the	answers	vary	from	mild	(dust	allergies)	to	serious	(small	heart	attack,	depression).	Particularly	jarring	is	the	
emotional toll shown through these answers. Many residents’ lives have been changed forever.
16





















































































(2012) the Schultz Fire and Flood. The results, as seen in Table 21, indicate a fall of more than $105,000 during that 
three-year	period.	The	estimated	loss	was	calculated	at	approximately	30%.	
Table 21: Homeowner Estimates of Loss in Value, 2009–2012
 Mean Median Responses
Estimate the market value of your home in 2009 $349,241 $300,000 238
Estimate the current market value of your home in 2012 $244,138 $220,000 237







Considering these differences, the two estimates are reasonably close, and the county data estimate is further seen as conservative. 
Black Bill Park Neighborhood Association
The	survey	conducted	by	AHRRC	for	this	study	is	not	the	first	to	gauge	the	impact	of	the	Schultz	Fire.	In	2010,	the	
Black	Bill	Park	Neighborhood	Association,	a	group	of	residents	formed	to	give	those	affected	by	the	fire	a	unified	
voice, distributed a survey. Although the goals of the two instruments were different, some data provided by the 127 
respondents can be used to check the figures stated above. 
The question most useful to this document was:
Estimate the cost for replacement or remediation of your losses. 
Answers to these questions have been analyzed to check their similarity to those in the AHRRC survey.
Working	off	midpoints	(the	results	were	reported	in	ranges),	it	appears	that	those	who	responded	had	a	median	cost	
of	$7,500.	It	is	not	known	from	how	large	a	population	these	numbers	were	drawn,	so	expanding	these	numbers	to	the	
entire impacted area is impossible. 
In	order	to	compare	surveys,	the	assumption	was	made	that	the	comparable	costs	from	the	AHRRC	survey	were	those	 













The following analysis was authored by Dr. Gary Snider. The Shultz Fire also impacted habitat for the federally threatened 
Mexican Spotted Owl (Strix occidentalis lucidca). Federal investment in the recovery of this species is significant across its 
entire range in the Southwest. This section uses several analyses in order to attach an economic value to habitat impacted in the 
fire. The full and cited version of this analysis is In	Review and will be published in the summer of 2013. 
The Mexican spotted owl (MSO) inhabits mixed-conifer and pine-oak forests and rocky canyonlands in the 
southwestern	United	States	and	Mexico.	Two	primary	reasons	were	cited	for	the	original	federal	listing	of	the	MSO	 
as	a	threatened	species	in	1993:	1)	historical	alteration	of	its	habitat	as	the	result	of	timber-management	practices;	and,	




These areas are commonly referred to as protected activity centers or PACs. Restricted habitat includes areas outside  
of protected habitat which owls utilize for foraging and dispersing. 




of acres of occupied and potential MSO habitat across significant portions of its range. However, scientists still do not 
know the extent of the effects of wildland fires on the actual MSO population. 
Despite	the	variability	of	fire	effects	and	existing	gaps	in	knowledge	regarding	short-	and	long-term	effects	on	habitat	










for	the	16-year	period	was	$3.44	million/year.	In	2012,	the	USFWS	estimates	it	will	cost	a	minimum of $43 million 
through	2022	for	the	MSO	recovery	effort	(USFWS	2012a).	That	“minimum”	expenditure	estimate	would	translate	to	
an	average	of	$4.3	million	per	year.	During	the	25-year	period	(1997–2022)	the	USFWS	will	have	spent	at	least	$100	
million on the “recovery” of the MSO. Therefore, we know that the MSO must be worth, by definition, at least $100 
million.	If	we	assume	the	existence	of	1,000	PACs	based	on	the	literature,	then	the	USFWS	is	spending,	a minimum,  
of	$100,000	per	PAC.	
Noted	economists	John	Loomis	and	Earl	Ekstrand	estimated	a	range	of	economic	benefits,	each	corresponding	to	an	















moderate to high burn severity. These are short-term impacts. Based on watershed, geologic, and hydrologic assessments, 




Value estimates for the four PACs range from $400,000 ($100,000/PAC) to $14.2 million.
Loss of Life   
In	the	month	following	the	fire,	a	child	drowned	during	severe	flooding	downstream	of	the	burned	area.	While	the	
emotional toll taken by such incidents is immeasurable, it is sometimes appropriate to attach a dollar value to the loss  
of a life. 
Attributing a dollar amount to life is difficult, but a number of government agencies routinely do so in order to estimate 
the value of certain policies, such as pollution controls and transportation regulations. A cost/benefit analysis is 
conducted, determining the amount that an agency is willing to spend in order to save one life. As this study has the 
potential to influence policy, a similar approach is appropriate. 
The term used for this valuation is Value of a Statistical Life	(VSL),	and	the	figure	varies	greatly	by	agency	and	from	year	
to	year.	The	U.S.	Office	of	Management	and	Budget	noted	in	2012	that	the	Department	of	Transportation	uses	a	value	
of	$6.2	million	(in	2011	dollars)	while	the	Environmental	Protection	Agency	uses	$6.3	(in	2000	dollars)8. Rather than 
determine which agency figure is most analogous to this case, a flat figure of $6 million will be used for simplicity. 
An	aerial	view	of	the	Schultz	Fire	burn	area	and	wide	flood	path.	Note	the	proximity	of	the	residential	area	to	the	flood	
zone. Photo courtesy of the Ecological Restoration Institute




Schultz Fire burn area. Photo courtesy of the Ecological Restoration Institute
Residents	used	sandbags	to	create	a	berm	against	the	heavy	floodwaters	that	inundated	their	property	after	the	fire.	
Photo by Deborah Soltesz
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Total Impact
All of the previously discussed costs of the Schultz Fire and Flood added together yield a conservative impact estimate of 
between $133 million and $147 million, as of 2013 (see Table 22). 
Table 22: Total Estimated Impact of the Schultz Fire/Flood
Total Impact
Loss	in	Property	Value  $59,353,523 
Government Agencies  $59,104,394 
Loss	of	Life  $6,000,000 
Structural damage  $3,097,978 
Cleanup  $1,825,127 
Unpaid	Labor  $1,516,103 
Armoring  $823,100 
Home	Contents  $548,235 
Fire Evacuation Costs  $223,572 





the Schultz Fire. They are intended to provide a clearer picture of how such fires affect communities, governments,  
non-profits, and property owners.  
Ecological	Restoration	Institute	staff	have	estimated	that	treatment	costs	tend	to	run	between	$500	and	$1,000	per	acre,	
and	that	typically	30%	of	a	given	project	area	is	thinned.	Table	23	estimates	a	range	of	costs	to	thin	15,000	acres,	using	
both low and high numbers. The result is between $2.25 million and $15 million.  
Table 23: Cost Estimates, Treating Burn Area
Estimate Acres Thinned Cost Per Acre Total Thinning Cost
High 15,000 (100%) $1,000 $15,000,000
Low 4,500 (30%) $500 $2,250,000
Conclusion
In	conclusion,	it	is	sobering	to	note	that	by	treating	a	significant	portion	of	the	Schultz	Fire	imprint	with	an	investment	
of $15 million could have greatly reduced the cost of the Schultz Fire and avoided the damage and loss of life associated 
with post-fire flooding that is now conservatively estimated to be between $133 and $147 million. 
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Appendices





developing a full-cost accounting of these events and is asking for your assistance in this effort; the 
Arizona Hospitality Research Center is facilitating the survey distribution.  As residents who were 
perhaps affected by these events, you may have had personal out-of-pocket expenses that have not 
been captured in any cost accounting to date by Coconino County or other government agencies. 
The results from this survey will be used in publications designed to help elected officials, budget 
administrators and interested citizens understand the full impact and costs of unnatural fire and 
associated flooding. Although other studies have calculated the cost of damages to government, few 
have done an exhaustive job of understanding the impacts on private citizens. 
Demonstrating	the	cost	of	these	combined	disasters	can	also	be	used	to	justify	the	importance	of	
investing in forest restoration and hazardous fuel thinning to avoid catastrophic fire in the future. 
We,	therefore,	urge	you	to	respond	to	this	survey	and	answer	all	the	questions	as	completely	as	you	
can.	Please	be	assured	that	all	the	information	collected	will	be	held	in	the	strictest	confidence;	all	





to assist us in this critical endeavor.  Be sure to return it in the postage-paid envelope no later than 
November 30, 2012. 
Sincerely yours,
Liz	Archuleta		 	 	 	 	 Mandy	Metzger	 	 	 	
Coconino County Supervisor   Coconino County Supervisor 
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Appendix D: Answers to Open-ended Final Question
















































































































































































































































































































































































































Appendix E: Data Tables for All Survey Findings
Schultz Fire and Related Flooding
Schultz Fire Event
During	the	time	that	the	Schultz	fire	was	burning	did	members	of	your	household	evacuate	and	leave	the	area	overnight?




Schultz Fire and Related Flooding
Schultz Fire Event
If	you	evacuated,	how	many	nights	did	you	stay	away?
Mean Median Minimum Maximum
Nights evacuated 3 3 0 10
Schultz Fire and Related Flooding
Schultz Fire Event
Did	you	evacuate	any	domestic	animals	during	the	time	the	Schultz	Fire	was	burning?




Schultz Fire and Related Flooding
Schultz Fire Event
If	you	evacuated	domestic	animals,	how	many	nights	did	they	stay	away?
Mean Median Minimum Maximum
Nights animals evacuated 4 3 1 30
39
Schultz Fire and Related Flooding
Schultz Fire Event
Did	anyone	in	your	household	have	lost	wages	due	to	the	Schultz	Fire	event	(NOT	flooding	related	lost	wages)?




Schultz Fire and Related Flooding
Schultz Fire Event
Estimate total household wages lost.
Mean Median Minimum Maximum
Wages	Lost $3,287 $701 0 $80,000
Schultz Fire and Related Flooding
Schultz Fire Event
Estimate expenses incurred by household.
Mean Median With Expenses Missing %
Lodging $125.19 $0.00 79 237 25.0%
Food $93.54 $100.00 111 205 35.1%
Animal related $53.70 $0.00 60 256 19.0%
Transport $67.00 $27.50 80 236 25.3%
Other $2,004.30 $35.00 56 260 17.7%
Schultz Fire and Related Flooding
Schultz Flooding Event(s)
Did	you	obtain	flood	insurance	as	a	result	of	the	Schultz	Fire?




Schultz Fire and Related Flooding
Schultz Flooding Event(s)
What	type	of	coverage	did	you	obtain?
Count Column N %
Coverage type - Other Residential Structures 21 15.1%
Coverage type - Other Residential Contents 9 6.5%





Schultz Fire and Related Flooding
Schultz Flooding Event(s)
Do	you	renew	your	flood	insurance	annually?




Schultz Fire and Related Flooding
Schultz Flooding Event(s)
If	you	renew	your	flood	insurance	annually,	how	much	do	you	pay	for	flood	insurance?
Mean Median Minimum Maximum
How	much	are	you	paying	annually 
for	flood	insurance?
$357 $350 $140 $900
Schultz Fire and Related Flooding
Schultz Flooding Event(s)
Was	your	home	damaged	as	a	result	of	the	Schultz	flood?












Schultz Fire and Related Flooding
Schultz Flooding Event(s)
How	many	days	did	you	or	other	occupants	spend	in	temporary	housing	due	to	evacuations	or	flood-related	repairs-cleanup?
Mean Median Minimum Maximum
Days spent in temporary housing 3 3 0 10
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Schultz Fire and Related Flooding
Schultz Flooding Event(s)
How	much	money	did	your	household	spend	on	the	following	due	to	this	relocation?
Mean Median Minimum Maximum
Temporary	Housing $112 $75 $0 $350
Food-Meals	(in	excess	of	what	you	normally	spend) $125 $88 $0 $750
Transportation (in excess of what you normally spend) $112 $40 $0 $750
Schultz Fire and Related Flooding
Schultz Flooding Event(s)
What	type	of	flood	damage	occurred	on	your	property	(mark	all	that	apply)?
Count Column N %
No	flood	damage 138 46.2%
Non-structural (driveways, landscaping, fences etc.) 160 53.5%
Home	foundations	-	Area	under	home 8 2.7%
Exterior home - Structures (including attached garages) 40 13.4%
Interior of home (living space) 15 5.0%
Total 299 100.0%
Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Estimate specific costs associated with cleanup of your home or property in the following categories.
Question 19 Cleanup costs Mean Median Valid Missing % Valid
Cleaning supplies Equipment purchased $629.75 $30.00 104 212 32.9%
Cleaning Supplies-Equipment Rented $703.58 $0.00 64 252 20.3%
Paid Services $2,153.83 $200.00 77 239 24.4%
All other cleanup costs $1,618.96 $100.00 90 226 28.5%
Total unpaid hours for cleanup 138.54 49.00 136 180 43.0%
Average total cleanup costs  $1,335.68
Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Estimate costs to your home contents/owned possessions in the following categories.
Question 20. Estimated Costs home contents 
owned possessions Damage & Loss
Mean Median Valid Missing Valid %
Vehicles	(includes	RVs,	ATVs	etc.) $730.95 $0.00 42 274 13.3%
Furniture $194.23 $0.00 26 290 8.2%
Home	Electronics $62.90 $0.00 31 285 9.8%
Tools, Generators $486.56 $0.00 32 284 10.1%
Other expense #1 $862.12 $137.50 26 290 8.2%
Other expense #2 ($) $747.14 $155.00 14 302 4.4%
Other expense #3 $1,382.78 $200.00 9 307 2.8%
Home	contents/owned	possessions	-	Total	
of all costs ($)
$1,402.95 $0.00 73 243 23.1%
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Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Estimate costs to your home contents/owned possessions in the following categories.
Exterior Mean Median Valid Missing Valid %
Interior doors & walls (including painting) $721.51 $0.00 37 279 11.7%
Interior	floors,	carpets,	ceilings $770.97 $0.00 36 280 11.4%
Built-in cabinets, shelves and appliances $265.20 $0.00 25 291 7.9%
Electrical $37.10 $0.00 20 296 6.3%
Plumbing (except septic system) $205.05 $0.00 19 297 6.0%
Septic system & wastewater $71.74 $0.00 23 293 7.3%
Footings and foundation $130.00 $0.00 20 296 6.3%
Porches and decks $589.29 $0.00 28 288 8.9%
Garages and workshops $1,056.46 $0.00 35 281 11.1%
Porches and decks - Barns and sheds $1,527.50 $0.00 40 276 12.7%
Hot	tubs-spa $72.00 $0.00 25 291 7.9%
Mechanical	Systems	(heat,	AC,	built	in	pumps) $342.79 $0.00 29 287 9.2%
Exterior	walls,	windows,	doors,	roofing,	painting $310.83 $0.00 30 286 9.5%
Outside	features-Landscaping	(culverts,	drive	
ways, etc.)
$5,211.82 $2,000.00 99 217 31.3%
Structural damage - Total Cost $4,701.28 $675.00 158 158 50.0%
Average total hours to replace or repair 158.61 30.00 122 194 38.6%
Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Indicate	the	primary	source	of	your	structural	value	estimates.
Count Column N %
Contractor estimate (before repairs) 10 9.4%
Contractor invoice (after repairs) 27 25.5%
Your own assessment 66 62.3%
Other 23 21.7%
 
Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Have	you	installed	any	physical	flood	control	measures	on	your	property	since	the	Schultz	flood?




Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Total estimated cost to you of such preventative flood measures.
Mean Median Valid N
Total estimated costs of preventative measures $3,089 $600 88
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Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Did	you	have	an	moving	related	costs	(including	storage	unit	rental,	rental	trucks-trailer	&	paid	labor)?




Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Total	estimated	moving	related	costs?
Mean Median Valid N
Total cost of moving related $332 $25 19
Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Did	you	have	any	pet	or	livestock	related	costs	due	to	the	Schultz	flooding	(including	veterinary,	boarding,	damage	feed	etc.)?




Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Total estimated pet/livestock related costs.
Mean Median Valid N
Total cost pet or livestock related $367 $100 28
Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Did	anyone	in	your	household	have	lost	wages	due	to	the	Schultz	flooding?




Schultz Fire and Related Flooding
Schultz Flooding Cost Estimates
Total	estimated	household	wages	lost	due	to	the	Schultz	flooding?
Mean Median Valid N
Total estimated household wages lost $3,086 $500 33
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Schultz Fire and Related Flooding
Schultz	Fire	and	Flood	Health	Issues
Did	anyone	in	your	household	have	a	physical	injury/accident	due	to	the	Schultz	fire	and	flooding?




Schultz Fire and Related Flooding
Schultz	Fire	and	Flood	Health	Issues
If	your	household	had	medical	expenses	directly	related	to	the	Schultz	fire	and	flooding	please	estimate	the	total	costs?
Mean Median Valid N
Cost of illness $2,172 $0 61
Schultz Fire and Related Flooding
Estimate market value of your property before the Schultz Fire/Flood and the current market value.
Mean Median Valid N
Estimate the market value of your home in 2009 $349,241 $300,000 238
Estimate the current market value of your home in 2012 $244,138 $220,000 237
These	tables	contain	basic	analysis	of	raw	survey	data.	In	some	cases,	extreme	outliers	were	removed	for	the	purpose	 
of accurately predicting population characteristics. This explains any discrepancies between Appendix E and the body  
of this study.
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